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~ NASA Interim Report

I. SUMMARY OF OBJECTIVES
Rasearch objectivas were modi Fied sdméwhat during the.repnrting
periad due to changes in the overall emphasis“of contamination research
by the coordinating technica? advisor at NASA-Marsha]} Spécg'Fiight
Center. Rathar than a compillation of infrarad sp&étra df ﬁossiSEe
-contaminants of spacecraft optical surfaces, the research will bé aimed
at greater understandiﬁg of the kinetics of outgassing materials and _
surface adsorption,‘ | ' | o _
| In'particuiar; the composifion and évaporatién raté of'thé-out- j
gassing of a space veh1cle thermal control paint {S- 13G) as a funct10n
of temperature were to be studied.
II. WORK COMPLETED AND PRESENT STATUS | , 4" L
A.  INSTRUMENTATION | I
 The principéT‘activity during the reporting period ﬁas bean to
design, construct and test a modification of the ccntam1nat10n chamber
dnscr1bed in the previous interim report. This modified chamber mow
_includes an accessory sub- chamber in which the samples are heated while
“any outga551ng products are d1rected to the temperature contro}1ed
infrared transmitting window Tocated in the main chamber. The'product;
collected can then be identified through their measured infrared
spectra. An importént feature of the system is that the entire prosess,'
-ig;, outgass1ng, collection of products, UV irradiation {if des1red),
and infrared measurewents, can be carried out without removing the |

‘deposition w1ndsw frcm the evacuated ¢chamber.,
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A diagram of tha system.is included as Figure 1.7 The paint
sample, depDSItEd ocn an alum1num fo11, is held by a copper ran
against a flat plate which may be heated by re51stance wire to any
temperature up to 200°%C. A cone-shaped baffle, which maf be 1ndepen-'
deétiy heated, is designad to prevent the butéassinq oroducts from
collecting on the outer wall of the sub—chambef. The outgassing
products are therefore_guided to the cooled infrared transmitting
window in the main chamber. The tempefafufe of the infrared window .
 may be varied from:20 to 300°K. Temperatures of the sample plate and
baffle are meaﬁured by copper-constantan thermccoup!es, The infrared
window temperature is measured with én iron-dbped gold‘vs constahtan_ |
thermocouple. By using an ion pump, a vacuum of 2'x;10‘6Torr or better
can be maintained througﬁout the system. When thé_crycgenic refri- |
gerator of the main chamber is in operation, préssures fall to below
10 Tore. D o

Only a small guantity of material is expected tn_ﬂe outgassed
from the paint samples, so special care was taken to eliminate dther
: sources of outgassing products within the chamber. Thé heating wire
used'to control the sample and baffle températures,is insulated by MgQ‘
coverad with an Inconel §heath, sinca any orgaﬁic insulation would be -
a potential source of unwanted contamination. Except for fhé "0" fing
- seals, the sub-chamber is made entirely of metal. | |

B. EXPERIMENTAL | |

1. SeQeraI samples of S-136 thermal control paint have baen-
tested to determine if heating to moderate tempefatures causes them
to release outgassing products which can'be collected on a cooled

cesium iodide window for identification by IR analysis. As expected,
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even with carefu? attentidn to keeping the various metal surfaces of

- the éontamination chamber_c}ean, outgassing of surfaces other than the
samﬁ]e itself was a problem. Only aftef the surfaces were precohdi- '
tionad by baking them in a vatuﬁm; tha residual centamawan““ Were
gradually eliminated.

Comparison of the deposits co1lected with and wathout the S-13G
raint in the sample holder snowed bands DOSS!b]j due to outaass}ng
products of the paint at: BIDcm - 1030cm” -t - 1170cm” -1 13’;12‘1::"'1

| 1Q10cm'1 1., 1 1
1495em™

1090cm™ Y © 1265emt  1425¢em™

1

The strong absorption due to the Zn0 in the paint would fall at 450cm'1,'
The bands at 810cn™L, 1010em~!, 1090en™1

binder;‘ At this point we have not established the compos1tion of the

remaining out-gass1ng products but a search of standard spectra that :

may clarify the problem is under way.
III. WORK IN PROGRESS “
'lFurther experiments are planned td identify the SQIBG.paintr
-ﬁutgassing products and o réTiah]y distinguish between those and -
condensates not rélated to the sahp1e itself. Once this is done, a
systematic study will be made of the rate of outé&ssing andrfhé com-
pounds released by the'painf as a function of its temperature. Aiso,
‘the fraction of the outgassing products that actually stays on the
deposition substrate for’a_heasurab]e }ength-of time wi11.be méasuréd.
;3 a function of substrate tempe?ature. | |
A graduéte student is working on therpticaI meaﬁﬁrément of the

deposit thickness and the spectrai corrections due to the thin fi!m‘éffect.

., and 1265¢cm ™" are due to the RTY o
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